


/. t o ',
Ve dlp dlece o liey

Pt o
———

LIBRARY OF
PHIL SCHLACWEILER

Growth of Red Pine Trees Aller
Chemical Suppression of the

Luropeun Pine Shoot Moth

by

ROBERT Ls TALERICO, HERMAN J, HEIKKENEN,
und WILLIAM E. MILLER

Lake Stares Forest Experdment Station,
Su Paul Campus, Unbversity of Minnesots, St Panl 1, Minesata

Reprivted Jront
THE CANADIAN ENTOMOLOQGIST
Volume 45, Nummher §
May 1963




.

s THE CANADIAN ENTOMOLOUGIS T May 46}

Growth of Red Pine Trees After Chemical Suppression
of the Burepean Pine Shoot Moth

ity Roper Lo Tacrwico, Hesaias o Heskeses, aso Winnase B M

Lake States Forest Eaperionent Stathn,
St Padl Campus, University of Mivmesota, St 1l 1 Minnesoy

Abstract

Yeelghe growth and ambier of side branches deseloping the fies groweds sepson
after chemical suppresion of the European pine shoot ot REyacianta brolian
(Schitfd, were measured on 40 treated s nomeeeated plots of red pine, Pisns
restnons Aita In Michigan, Some plots had beest ereated durding the suumer-
treatirent period amd some during the sprivg-treatient peciods Sumiice treatnem
increasesd the helghe geowtly amd gumbier of slde Branches over ao treatient; the
degree of chomical suppresim was usefid I estimating tree growth during the
fullosing geowing seasem.  §in contrasts sprring suppression Bad s etfeer o height
grow d amd miintwee of skle branclies,

Introduetlon
The objective of niost inseeticidal trearments in agrienlture and forestey is to

< inerease or improve the viekd of some crop. Such wreatinents are not often

evaluated in yield tertns, huwever; the degree of pest population reduction is the
standard yardstick, presumaldy beeanse it is more direet and convenient to
icasure,

Fur the European Pinc shout moth, Rbyaclonia buotiame (Schitf.), s.uhsulucm
growth of trees would seem o weaningful nicastire of the suceess of insecticide
treatments. Populations of this inseet can be reduced suceessfully with imeeticide
treatiienes cither iy the suntther when maths ate emerging and larvae are hatching
(late June to carly July), or in the spring when the partly grown larvae are re-
sutning cheir feeding {April) (Bmc’wr and Flaynes, 1960), In the study re-
ported here, we measured two aspects of tree growth the first year following a
series of inseeticide treatments,  Vhe results give some insights into the teee
prozection value of different seasons of trearment and different degrees of sup-

- pression, -

For this study to be undestaken, areas were needed where known inseer re-
ductions followed chemical treatments.  From 1956 through 1958, entomologists
uf the Lake States Forest Experinient Station tde experismental chemical appli-
cations in Michigan for European pine shuot moth suppresion in forese plant-
tions of red pine, PVinns resinosa Ait, (Millee and Faynes, 1961). “Their experi-
ments resulted in many plots with different degrees of population redoetion,
Sume of these had been treated in the spring and some in e summer,  These
plots provided the data for the study, :

Methoils
Over 100 plots in four plantations were available, including cheek plors that
had received no treatment. “Uhese plots varied in size from rows of 25 trees to
J-nere blocks of trees. The spring and swmner imecticide treatntents had been
asigned at random to them, with no plot having been treated more tan onee
during the same inscet generation,
All plot figuces for pereentage ‘mpulmitm reduction in each experiment were
y. voed, using Duncan's (1955) multiple-range test. The plot in each range with
- sreatest reduction from the noneeeated plot was singled out, By this apera-
tion, 40 plots were obtained; these fell into the fullowing categories:
-_—m—ﬁn‘r tine of this study the authon were localnd at e Station's Est Lansiog, Mich., Gebd unil,

maintained in conperation with Michlgan State Unbvenity,  Me Taletioo is e with e Northeast 2
of the Fures! Senvive, Uppes Dby i and Me. Helkenen by wills the Cnlsenity of \\'mIlnluu';‘:t:."b!:-u:tlﬁ:im'
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The plats were distribured along the suppression scale as fullows, with os-
treses in suppression being especially well reproented:
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*AN plits in this category wite chieck plats,

“Fhe season’s growtly thar was atfected by the suppresed shoo moth genera-
tion was uw.le.urcurnn each of the 40 plats. On spring-treated plots, this growh
toeli place the same ealendar year amd gros ing season as the treatsuent since bds
clongated in the weeks innnediately after treatment. On summier-treated plots,
lwever, ehe next calemlar year's growth was involved beeause the protected huds
didl nor begin clongating il the sest spring.  Only one vear's growth eoulid be
comidered heeause the plots were invaded the year after ceatiment by moths from
surrounding nuntreated trees, '

Searting from an arbitraey poin in cach plot, every second tree in o row was
taken until there wese 10 sample trees per plot. The following ateributes of
growth were nreasured for the appropriate year: (1) sten internodal distanee —
alsa referred o in this paper as “clongation” and *height growth” ~ to the nearest
inch, and {2) mnnber u" side branches ot the top whorl, “The stan internodat
distanee wits memured beeause it refleets interruptedd height growth — one of the
st important types of damage resulting from shoot moth feeding,  “Uhe number
of side branches, which seems to be a good indes of shooe moth infestation fevel
("Talerico and Heikkenen, 1962), was seasured as a surplcmcmar.\' gauge of tree
respoise to insect suppression.  Field work was done during the sumuer of 1959
when the trees were 10 to 12 years old,

Beeawse the 40 plots were not all treated the stme year and came from four
plantations, deviations of plor means from the plantation mean for the given vear
were analyzed rather than the plot means themselves, “Tests revealed significant
ditferences between sunmsier-treated and nontreated plots in both growth attri-
butes.  This was not true, however, for the spring-treated plots,

Data from the summer plots were snalyzed further to determine if the amount
of growth in the growing season after suppression could be reliably estimated
when the degree of supllrrl:»inn was known,  The lncar regression” model was
used, ad a signiticant reduction in the variation amoreg plots in geowth attributes
wias found,

Results smd Interpretation

On summer-treated plots there was a definite groweh differential over the
nongreated plats.  Furdhermare, the degree of suppression was found to be weful
i estinnaging the growth,  “Che coctlicients of determination show chat frons 43
to 502 uf the variation in the two growth attributes considered was accounted for
by changes in suppression level, I the span of summer suppression levels from
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0 to 1 stens elongation ranged from about ¥ to 14 inches and nuuber of side
Wanches ranged frontaboot 1o 3P, complete sappression resuleed in alinut
4605 fnerease in ehie nese vears heigie growthoand o thveesfold inerease in nune
ber of side branches, with growth Lnproving proportionately to degree of sap-
pression,  Clearlv, the growtls beaelits of swamer ,\uplart-s\iml are due to the
climination of inseets at the beginning of the generagion before they can do very
much feeding,
“Tuening now te spring-treated plots, neither stem clongation gor number of
side branches proved to be atfeeted by shoor moth suppressin. “The most likely
explanation is simply that the trees had already Tesen injured by farval feeding
during the surumer before treatment,  Infestatinn teveds fad, in fact, been meass
wred the sunsmer before in three of the four areas v here spring-treated plots were
estabilished and they aveged 94 infested tips per tree. Almost certainly this ine
festation level is capable of injuring voung trees 1o 3 point that would mak any
growth benefits resulting from reducing the popatation the following spring.

Suppression pereentages have lietle meaning unless they are comsidered alonge
with aceual population levels, For example, at relatively low popalation levels
cansing fittle injury, a ligh percentage reduction would not likely result in any
measurable groweh improvement,  Simifardy, at extremely high population levels,
a high pereentage chuclinn might still leave enough inseets to inflict mavinal
mjury and prevent growth improvement. “Fhe relation of growth to suppression
level must therefore be considered in conjunction with the population levels on
the study ploes. The checkeplat papulations for sumtimer-teetted plots ranged
fromy $9 1o 132 infested tips per tree and averaged 88; and for spring-treated plots
they ranged from 185 1o 45 inseets per tree, averaging 31 Had we been dealing
with lower, higher, or wider ranging population levels, the outeonie of this study
wight have been diflerent. )

Where conditions faver build-up in a plantation, 4 sparse pupulation can be-
come damagingly dese in ay litele as three years (Heikkenen and Miller, 1960),
I Luitd-up is expected from survivors of a chensieal ersatment ~ and it usually s
— then a sumaer treatiment would seemy able 1o proteet the trees one growing
seasan Jonger than a spring teeatment beeanse of the advantage of killing inseets
carly in the generarion.  On the other hand, suppressing the inseet at cither teeat-
ment season to levels low enough to recaed build-up, or prevent it altogether, could
result in many vears of healthy tree growth, OF course, still other factory can
dictate season of treatment, For cxnmvlc. excessive brash in furest plantations
can hinder sussmner spray coverage (Miller and Haynes, 1961). - Alw, where the
situation. warrants ity spring treatment can haock duwt population levely .nd
therebhy reduce impending adult dispersal.
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